The densification process and related microstructure evolution during sintering of the powder injection molded (PIMed) W-15wt%Cu nanocomposite powder have been investigated. The densification process of the PIMed composite powder was analyzed in terms of dilatometry, shrinkage anisotropy and microstructure. Especially, the sintering behavior of the W-Cu composite powder compact was in-situ analyzed during heat up, which might be closely related to gas evolution in the early stage of sintering. It was found that residual carbon reduces oxides, that hydrogen is unable to reduce, forming CO gas at 700-1000•Ž. Such carbon effect resulted in enhancement of the solid state sintering as well as formation of inhomogeneous microstructure of the PIMed W-Cu nanocomposite powder. Based on the measurement of gas evolution, the most effective removal of residual impurities and the best consolidation were achieved without promoting solid state sintering.
show remarkable particle growth during full densification.
The PIM specimen shows a less homogeneous distribution of the constituent phase in comparison with the PM specimen. This is presumably attributed to the strong influence of residual impurities on the solid state sintering of W-Cu. Since the residual impurity, carbon, effectively reduces oxygen in the powder, in the test result, the formation of the W skeletons are enhanced. Such W skeletons considerably retard particle rearrangement in the process of LPS. Presumably, the lack of particle disintegration of W skeleton seems to be responsible for microstructural change. Besides the skeleton effect, the residual carbon coming from the binder might affect the subsequent sintering process. This is mainly due to the fact that carbon acts as a good reducing agent for oxygen.
After debending, a large quantity of carbon usually remains on the powder surface and it effectively reduces the oxygen in the powder. The reducing effect of carbon plays a significant role for solid state sintering of the W-Cu nanocomposite powder. As in the Fig.2(a) , the volume shrinkage of PIM specimens in the solid state sintering range is slightly larger than that of PM. The enhancement of oxygen reduction by carbon promotes the solid state sintering of W-Cu to increase the contact probability to expose metal particle surface. To verify this argument, the carbon-and oxygen contents in the PM-and PIM specimens were measured and compared 
